Induction of cellular stress and chaperone activation in organotypic slice cultures of hippocampus.
Neurodegenerative diseases are often associated with the occurrence of misfolded proteins preceding neuronal cell death. Accumulation of misfolded proteins in the endoplasmic reticulum induces ER stress, which in consequence enhances chaperone expression to restore protein homeostasis. Here we used organotypic hippocampal slice cultures to analyze the time course of chaperone expression and neuronal death after induction of ER stress by tunicamycin treatment. Shortly after explantation many cells stain positive for Fluoro Jade B demonstrating neuronal cell death. While in control cultures the number of Fluoro Jade B labeled cells remarkably decrease over the total period of cultivation, neuronal death remains elevated in ER-stressed slice cultures. Caspase-3 staining revealed that neuronal death is primarily due to apoptosis in tunicamycin-treated slice cultures. The chaperone GRP78/BiP is expressed at low levels in control sections. Its expression is largely restricted to hippocampal neurons. Tunicamycin treatment resulted in upregulation of GRP78/BiP in the neuronal cells. Double-immunolabeling for GFAP shows a concomitant de novo expression of GRP78/BiP in astrocytes. The astrocytic GRP78/BiP upregulation might reflect an early, neuroprotective response. The increase of GRP78/BiP in neurons and astrocytes show successful induction of the ER stress response. The hippocampal slice cultures are, thus, a useful tool to examine the process of neurodegeneration and to investigate neuroprotective devices in an ER stress paradigm.